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(54) METHOD FOR CONNECTING ELECTRONIC PART 

(57)Abstract: 

PURPOSE: To eliminate the generation of 
shortcircuitting between electrodes adjacent to each 
other, and to reduce the unevenness of connection 
resistance by including a process for arranging a 
perforated plate member on an electrode terminal of an 
electronic part and a process for arranging conductive 
grains on the electrode terminal. 

CONSTITUTION: A perforated plate member 3 having a 
perforated part 2, through which conductive grains 1 can 
be passed, and a circuit board 6 made of a TAB base 
film, on which the adhesive agent 5 is transferred on 
electrodes 4, are held so that the perforated part 2 and 
the electrode 4 are positioned to each other. Next, the 
conductive grains 1 are moved on the perforated plate 
member 3 and arranged on the electrode 4. At this 
stage, the circuit board 6 and the perforated plate 
member 3 are separated by a specified distance to 
arrange only one layer of the conductive grains 1 on the 
electrode 4. Next, the grains 1 entering between the 
electrodes 4 is eliminated by air blow, and the electrode 4 and an electrode of another circuit 
board are connected to each other by the insulating adhesive agent through the conductive 
grains 1. Wiring structure, which can reduce the unevenness of the connection resistance, is 
thereby obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A connection method of electronic parts which connect electrically an electrode terminal of 
the 1st electronic parts and an electrode terminal of the 2nd electronic parts which are characterized by 
providing the following through an electric conduction particle, and fix these 1st electronic parts and 
these 2nd electronic parts with insulating adhesives A production process which arranges a puncturing 
board member which has an aperture which can pass this electric conduction particle on these electronic 
parts so that this aperture may come on this electrode terminal Subsequently, a production process 
which is made to pass this aperture of this puncturing board member, and arranges this electric 
conduction particle on this electrode terminal of these puncturing circles 

[Claim 2] Said puncturing board member is the connection method of electronic parts according to claim 

1 characterized by thickness consisting of a mesh smaller than particle size of said electric conduction 
particle. 

[Claim 3] Said puncturing board member is the connection method of electronic parts according to claim 

2 characterized by width of face of an aperture consisting of a mesh with a particle size of said electric 
conduction particle smaller than twice. 

[Claim 4] Said puncturing board member is the connection method of electronic parts according to claim 
1 characterized by a predetermined path and a predetermined number of holes consisting of a mask 
formed by predetermined pattern. 

[Claim 5] Said puncturing board member is the connection method of electronic parts according to claim 
4 characterized by a bore diameter consisting of a mask with a particle size of said electric conduction 
particle smaller than twice. 

[Claim 6] A connection method of electronic parts according to claim 1 to 5 characterized by attracting 
this electric conduction particle in said direction of an electrode terminal of these puncturing circles by 
magnetic magnetism in case said aperture of said puncturing board member is made to pass said electric 
conduction particle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the connection method of electronic parts, and in detail, 
it relates to the connection method of the electronic parts which can fix the particle number of the 
electric conduction particle on each electrode, and can make small dispersion in connection resistance 
inter-electrode [ each ] while it can respond to a fine pitch, without being able to apply to the connection 
technology of a liquid crystal display and electrical circuit components (wiring substrate), such as an 
external drive circuit (TAB), and making it short-circuit by contiguity inter-electrode especially. 
[0002] 

[Description of the Prior Art] About the interconnect method of an electrode terminal, there are some 
which were reported, for example by JP,3-289070,A conventionally. Here It is the method of arranging 
an electric conduction particle alternatively to the electrode terminal with which adhesives were formed, 
and obtaining connection. Specifically In the interconnect method of the electrode terminal which is 
made to connect electrically the electrode terminal of the 1st electrical circuit base, and the electrode 
terminal of the 2nd electrical circuit base mutually through a conductive particle, and carries out 
maintenance immobilization with adhesives To the electrode terminal projected from the base material 
surface of one [ at least ] electrical circuit base After forming adhesives and adhering a conductive 
particle to these adhesives, insulating adhesives are used for the 1st electrical circuit base and the 2nd 
electrical circuit base. A pressure welding and by constituting so that it may connect It has the advantage 
that it is connectable, maintaining an electric insulation of the electrode terminal which adjoins the 
electrode terminal arranged by high density. 

[0003] Now, like the well-known example which roughly divided into the connection method of the 
electronic parts of an electric conduction particle mediation mold, and those with two kind and one 
mentioned above, after fixing an electric conduction particle on the electrode of one circuit board, it is a 
method corresponding to a fine pitch in connecting with the circuit board of another side, and another is 
the method of connecting the vertical circuit board through what distributed the electric conduction 
particle in adhesives, such as an anisotropy electric conduction film, conventionally. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the conventional method of connecting the 
vertical circuit board through the adhesives which distributed the above-mentioned electric conduction 
particle, since it corresponds to a fine pitch, if grain density of the electric conduction particle in 
adhesives was made high, since an electric conduction particle existed also in inter-electrode 
[ adjoining ], there was a problem of being easy to short-circuit by contiguity inter-electrode. 
[0005] Moreover, by the conventional method of JP,3-289070,A of the above-mentioned well-known 
example, since the vertical circuit board is connected after fixing an electric conduction particle on the 
electrode of the circuit board which is one side beforehand, it has the advantage that it can respond to a 
fine pitch rather than the case where the adhesives with which the above-mentioned electric conduction 
particle was distributed are used. However, by sticking the electrode of the circuit board with which the 
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electric conduction particle was sprinkled and put in order in electric field, and the adhesives layer was 
formed on the plane substrate by this method to the plane substrate with which the electric conduction 
particle was sprinkled If the electric conduction particle is arranged on the electrode of the circuit board 
and an electric conduction particle is arranged in on a plane substrate by spraying in this way, the 
number of electric conduction particles with which the array density of the electric conduction particle 
on a plane substrate is arranged on dispersion, consequently the electrode of the circuit board will also 
vary. 

[0006] For this reason, the particle number of the electric conduction particle on each electrode tended 
to change, and in this way, when the particle number of the electric conduction particle on an electrode 
changed, there was a problem that the variation in connection resistance became large by each inter- 
electrode one. Moreover, the opening electrode might be produced when the density of the electric 
conduction particle on a plane substrate became extremely low. Then, this invention aims at offering the 
connection method of the electronic parts which can fix the particle number of the electric conduction 
particle on each electrode, and can make small dispersion in connection resistance inter-electrode 
[ each ] while it can respond to a fine pitch, without making it short-circuit by contiguity inter-electrode. 

[0007] 

[Means for Solving the Problem] In a connection method of electronic parts which invention according 
to claim 1 connects electrically an electrode terminal of the 1st electronic parts, and an electrode 
terminal of the 2nd electronic parts through an electric conduction particle, and fix these 1st electronic 
parts and these 2nd electronic parts with insulating adhesives With a production process which arranges 
a puncturing board member which has an aperture which can pass this electric conduction particle on 
these electronic parts so that this aperture may come on this electrode terminal, subsequently It is 
characterized by including a production process which is made to pass this aperture of this puncturing 
board member, and arranges this electric conduction particle on this electrode terminal of these 
puncturing circles. 

[0008] As for said puncturing board member, invention according to claim 2 is characterized by 
consisting of a mesh smaller than particle size of said electric conduction particle by thickness in 
invention of the claim 1 above-mentioned publication. In invention of the claim 2 above-mentioned 
publication, said puncturing board member is characterized by width of face of an aperture consisting of 
a mesh of particle size of said electric conduction particle smaller than twice by invention according to 
claim 3. 

[0009] Invention according to claim 4 is set to invention of the claim 1 above-mentioned publication, 
and is characterized by consisting of a mask formed by pattern predetermined [ member / said / 
puncturing board ] in a predetermined path and a predetermined number of holes. In invention of the 
claim 4 above-mentioned publication, said puncturing board member is characterized by a bore diameter 
consisting of a mask of particle size of said electric conduction particle smaller than twice by invention 
according to claim 5. 

[0010] In invention above-mentioned claim 1 thru/or given in five, in case invention according to claim 
6 makes said aperture of said puncturing board member pass said electric conduction particle, it is 
characterized by attracting this electric conduction particle in said direction of an electrode terminal of 
these puncturing circles by magnetic magnetism. 
[0011] 

[Function] In the connection method of the electronic parts which connect electrically the electrode 
terminal of the 1st electronic parts, and the electrode terminal of the 2nd electronic parts through an 
electric conduction particle, and fix these 1st electronic parts and these 2nd electronic parts with 
insulating adhesives in invention according to claim 1 After arranging the puncturing board member 
which has the aperture which can pass this electric conduction particle on these electronic parts so that 
this aperture may come on this electrode terminal, it constitutes so that this aperture of this puncturing 
board member may be passed and this electric conduction particle may be arranged on this electrode 
terminal of these puncturing circles. 
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[0012] For this reason, since an electric conduction particle can constitute the aperture of a puncturing 
board member so that only a predetermined number may enter, a puncturing board member can be 
arranged on electronic parts so that this aperture may come to the predetermined location on an electrode 
terminal, an aperture can be made to be able to pass the electric conduction particle of a predetermined 
number and it can arrange on the electrode terminal of puncturing circles, the electric conduction 
particle of a predetermined number can be arranged in the predetermined location on the electrode of 
electronic parts. Therefore, it can arrange so that an electric conduction particle may not come to 
contiguity inter-electrode, and it can respond to a fine pitch, without carrying out opening short-circuit 
by contiguity inter-electrode. And since only a predetermined number can form an electric conduction 
particle in the predetermined location on each electrode, the particle number of the electric conduction 
particle on each electrode can be made regularity, and dispersion in connection resistance inter-electrode 
[ each ] can be made small. 

[0013] In invention of the claim 1 above-mentioned publication, said puncturing board member consists 
of invention according to claim 2 so that thickness may consist of a mesh smaller than the particle size 
of said electric conduction particle. For this reason, although an electric conduction particle will 
overflow and fall and an array will be confused when an electric conduction particle removes product 
rareness and a mesh to an aperture above two-layer if it is made a mesh thicker than the particle size of 
an electric conduction particle it can come out of an electric conduction particle further on an electrode 
terminal certainly, and can arrange so that an array may not be confused, when a mesh is removed from 
electronic parts, since the electric conduction particle with which an aperture will be filled up if it is 
made the mesh with thickness smaller than the particle size of an electric conduction particle like the 
above could be boiled further and it carried out. In addition, it is desirable at this time for an adhesives 
layer to be on an electrode terminal. And the number of electric conduction particles can be controlled 
with a more sufficient precision by making equal the number of the apertures on an electrode terminal 
using this mesh. 

[0014] In invention of the claim 2 above-mentioned publication, said puncturing board member consists 
of invention according to claim 3 so that the width of face of said aperture may consist of a mesh of the 
particle size of said electric conduction particle smaller than twice. For this reason, since width of face 
of the aperture of a mesh can be made into the width of face which can pass only one electric conduction 
particle and one electric conduction particle can be passed from one aperture, the number of the electric 
conduction particles on each electrode terminal can be made equal by making equal the number of the 
apertures on an electrode terminal. 

[0015] In invention of the claim 1 above-mentioned publication, said puncturing board member consists 
of invention according to claim 4 so that a predetermined path and a predetermined number of holes 
may consist of a mask formed by the predetermined pattern. For this reason, in being able to obtain the 
effect of the invention of the claim 1 above-mentioned publication, it can finish without carrying out the 
Ayr blow for removing the electric conduction particle which entered into inter-electrode since an 
electric conduction particle can be prevented from entering into inter-electrode with constituting inter- 
electrode so that a mask hole may come only on a cover and an electrode with a mask, and moreover, 
the location of the electric conduction particle on an electrode terminal can be suitably changed by 
changing a hole site suitably. Furthermore, since each aperture pattern is changeable suitably, it can 
respond extensively. 

[0016] In invention of the claim 4 above-mentioned publication, said puncturing board member consists 
of invention according to claim 5 so that a path may consist of a mask of the particle size of said electric 
conduction particle smaller than twice. For this reason, since the bore diameter of a mask can be made 
into the magnitude which can pass only one electric conduction particle, the same effect as invention of 
the claim 3 above-mentioned publication can be acquired. In invention above-mentioned claim 1 thru/or 
given in five, in case said aperture is made to pass said electric conduction particle, it constitutes from 
invention according to claim 6 so that this electric conduction particle may be attracted in said direction 
of an electrode terminal of these puncturing circles by magnetic magnetism. For this reason, since an 
electric conduction particle can be made easy to give the force of the direction of an electrode terminal 
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of puncturing circles to an electric conduction particle by magnetic magnetism, and to pass to an 
aperture, an electric conduction particle can be certainly arranged on the electrode of puncturing circles. 
[0017] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
(Example 1) Drawing 1 is drawing showing the connection method of the electronic parts which **(ed) 
in the example 1 of this invention (claim 1). In this example, as shown in drawing 1 (a), alignment of a 
longitudinal direction is performed so that an aperture 2 and an electrode 4 may be assembled in the 
circuit board 6 which consists of a TAB base film with which adhesives 5 were imprinted on the 
puncturing board member 3 which has the aperture 2 which can pass the electric conduction particle 1, 
and an electrode 4, and each puncturing board member 3 and circuit board 6 are held. At this time, in the 
vertical direction, as shown in drawing 2 , only the specific distance L detaches the puncturing board 
member 3 and the circuit board 6 so that the head of the electric conduction particle 1 and the upper 
limit section of the puncturing board member 3 which passed the aperture 2 and were arranged on the 
electrode 4 may serve as the same height. 

[0018] Next, as shown in drawing 1 (b) and (c), by moving the electric conduction particle 1 on the 
puncturing board member 3, an aperture 2 is passed and the electric conduction particle 1 is arranged on 
the electrode 4 in an aperture 2. Since the circuit board 6 and the puncturing board member 3 have 
detached only a specific distance at this time, the electric conduction particle 1 is arranged one layer on 
an electrode 4. Next, as shown in drawing 1 (d) and (e), the electric conduction particle 1 is arranged 
only on the electrode 4 with which adhesives 5 were formed by removing the electric conduction 
particle 1 which entered between electrodes 4 by the Ayr blow. 

[0019] And wiring structure can be acquired by connecting the electrode 4 of the circuit board 6, and 
electrodes, such as another circuit board, with insulating adhesives through the electric conduction 
particle 1 . Thus, after arranging the puncturing board member 3 which has the aperture 2 which can pass 
the electric conduction particle 1 on the circuit board 6 so that an aperture 2 may come on an electrode 
terminal 4, it constitutes from this example so that the aperture 2 of the puncturing board member 3 may 
be passed and the electric conduction particle 1 may be arranged on the electrode terminal 4 in an 
aperture 2. For this reason, the electric conduction particle 1 constitutes the aperture 2 of the puncturing 
board member 3 so that only a predetermined number may enter, and the puncturing board member 3 is 
arranged on the circuit board 6 so that this aperture 2 may come to the predetermined location on an 
electrode terminal 4. Since an aperture 2 can be made to be able to pass the electric conduction particle 1 
of a predetermined number and it can arrange on the electrode terminal 4 in an aperture 2, the electric 
conduction particle 1 of a predetermined number can be arranged in the predetermined location on the 
electrode 4 of the circuit board 6. Therefore, it can arrange so that the electric conduction particle 1 may 
not come between the contiguity electrodes 4, and it can respond to a fine pitch, without carrying out 
opening short-circuit between the contiguity electrodes 4. And since only a predetermined number can 
form the electric conduction particle 1 in the predetermined location on each electrode 4, the particle 
number of the electric conduction particle 1 on each electrode 4 can be made regularity, and dispersion 
in the connection resistance between each electrode 4 can be made small. 

(Example 2) Drawing 3 is drawing showing the connection method of the electronic parts which **(ed) 
in the example 2 of this invention (claim 2). In this example, what consists of a micro pearl Au (a 
nucleus is Au plating and the particle size of 40 micrometers to nickel plating and its outside in an 
outside with resin) is used for the electric conduction particle 1 using what becomes the circuit board 6 
from a TAB base film (pitch 0.20mm, four electrodes of 0.1mm, electrode 4 height of 35 micrometers). 
The TAB base film circuit board 6 which formed UV hardening mold adhesives 5 by the thickness of 10 
micrometers on the electrode 4 first in this example, By 80 micrometers, as shown in drawing 3 (a), the 
width of face of an aperture 2 shown in drawing 3 (e) and (f) the puncturing board member 3 which line 
breadth becomes [ 20 micrometers (a pitch is 1/2 of TAB electrode 4 pitch at 0.10mm), and thickness ] 
from the mesh which is 20 micrometers 45 micrometers of distance of mesh puncturing board member 3 
lower limit and TAB base film circuit board 6 upper limit are detached, and they is held. Subsequently, 
as shown in - (d), according to the same process as the example 1 mentioned above, the electric 
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conduction particle 1 is arranged on the drawing 3 (b) electrode 4 with which the aperture 2 of the 
puncturing board member 3 was passed, and adhesives 5 were formed. In addition, after removing the 
puncturing board member 3 from the circuit board 6, the electric conduction particle 1 which entered 
between electrodes 4 is removed by the Ayr blow like an example 1 . A squeegee 7 is used as a migration 
means of the electric conduction particle 1 at this time. Moreover, although one apertures 2-4 of the 
mesh puncturing board member 3,3, and 2 or 1 electric conduction particle 1 pass, the electric 
conduction particle number on one electrode 4 comes to spread abbreviation etc. 
[0020] And wiring structure can be acquired by connecting the electrode 4 of the circuit board 6, and 
electrodes, such as another circuit board, with adhesives through the electric conduction particle 1. Thus, 
the puncturing board member 3 consists of this examples so that thickness may consist of a mesh 
smaller than the particle size of an electric conduction particle. For this reason, although an electric 
conduction particle will overflow and fall and an array will be confused when an electric conduction 
particle removes product rareness and a mesh to an aperture above two-layer if it is made a mesh thicker 
than the particle size of an electric conduction particle since the electric conduction particle 1 with 
which an aperture 2 is filled up can be boiled further and can be carried out, if it is made the mesh 
puncturing board member 3 with thickness smaller than the particle size of the electric conduction 
particle 1 like the above when the mesh puncturing board member 3 is removed from the circuit board 6, 
certainly, it can come out further on an electrode terminal 4, and the electric conduction particle 1 can be 
arranged so that an array may not be confused. And the number of the electric conduction particles 1 can 
be controlled with a more sufficient precision by making equal the number of the apertures 2 on an 
electrode terminal 4 using this mesh puncturing board member 3. 

(Example 3) Drawing 4 is drawing showing the connection method of the electronic parts which **(ed) 
in the example 3 of this invention (claim 4). Although the example 2 explained the case where a mesh 
was used for the puncturing board member 3 If the puncturing board member 3 which turns into the 
puncturing board member 3 from a 20-micrometer [ in thickness ] and pitch 0.20mm mask at this 
example with the bore diameter of 80 micrometers shown in drawing 4 (e) and (f) instead of a mesh is 
used Since the array process of the electric conduction particle 1 is the same as an example 2 as shown 
in drawing 4 (a) - (d), the explanation is omitted. 

[0021] Thus, the puncturing board member 3 consists of this examples so that a predetermined path and 
a predetermined number of holes may consist of a mask formed by the predetermined pattern. For this 
reason, since the electric conduction particle 1 can be prevented from entering between electrodes 4 with 
constituting between electrodes 4 so that the mask hole 2 may come only to a cover and an electrode 4 
by the mask puncturing board member 3, it can finish without carrying out the Ayr blow, and, moreover, 
the number and location of the electric conduction particle 1 on an electrode terminal 4 can be suitably 
changed by changing the number and location of a hole suitably. Furthermore, since each aperture 
pattern is changeable suitably, it can respond extensively. 

(Example 4) Drawing 5 is drawing showing the connection method of the electronic parts which **(ed) 
in the example 4 of this invention (claim 3). In this example, what consists of a micro pearl Au (a 
nucleus is Au plating and the particle size of 350 micrometers to nickel plating and its outside in an 
outside with resin) is used for the electric conduction particle 1 using what becomes the circuit board 6 
from a TAB base film (pitch 0.24mm, four electrodes of 0.12mm, electrode 4 height of 40 micrometers). 
The TAB base film circuit board 6 which formed UV hardening mold adhesives 5 by the thickness of 10 
micrometers on the electrode 4 first in this example, By 40 micrometers, as shown in drawing 5 (a), the 
width of face of an aperture 2 shown in drawing 5 (e) and (f) the puncturing board member 3 which line 
breadth becomes from 20 micrometers (it is 1/4 of TAB electrode 4 pitch at pitch 60micrometer), and a 
mesh with a thickness of 20 micrometers 50 micrometers of distance of mesh puncturing board member 
3 lower limit and the TAB base film circuit board 6 are detached, and they is held, and as shown in 
drawing 5 (b) - (d), according to the same process as the example 1 mentioned above, it arranges on an 
electrode 4. In addition, after removing the puncturing board member 3 from the circuit board 6, the 
electric conduction particle 1 which entered between electrodes 4 is removed by the Ayr blow like an 
example 1. A squeegee 7 is used as a migration means of the electric conduction particle 1. Since one 
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electric conduction particle 1 passes from one aperture 2 of the mesh puncturing board member 3 at this 
time, the electric conduction particle number on one electrode 4 becomes equal. 
[0022] And wiring structure can be acquired by connecting the electrode 4 of the circuit board 6, and 
electrodes, such as another circuit board, with adhesives through the electric conduction particle 1 . Thus, 
the puncturing board member 3 consists of this examples so that the width of face of an aperture 2 may 
consist of a mesh with a particle size of the electric conduction particle 1 smaller than twice. For this 
reason, since width of face of the aperture 2 of the mesh puncturing board member 3 can be made into 
the width of face which cannot pass one electric conduction particle 1 and one electric conduction 
particle 1 can be passed from one aperture 2, the number of the electric conduction particles 1 on an 
electrode terminal 4 can be made equal. 

(Example 5) Drawing 6 is drawing showing the connection method of the electronic parts which **(ed) 
in the example 5 of this invention (claim 5). Although the example 4 explained the case where a mesh 
was used for the puncturing board member 3 If the puncturing board member 3 which turns into the 
puncturing board member 3 from a 20-micrometer [ in thickness ] and pitch 0.24mm mask at this 
example with the bore diameter of 40 micrometers shown in drawing 6 (e) and (f) instead of a mesh is 
used Since the array process of the electric conduction particle 1 is the same as an example 3 as shown 
in drawing 6 (a) - (d), the explanation is omitted. 

[0023] Thus, the puncturing board member 3 consists of this examples so that a path may consist of a 
mask with a particle size of the electric conduction particle 1 smaller than twice. For this reason, since 
the bore diameter of the mask puncturing board member 3 can be made into the magnitude which can 
pass only one electric conduction particle 1, the same effect as the above-mentioned example 4 can be 
acquired. 

(Example 6) Drawing 7 is drawing showing the connection method of the electronic parts which **(ed) 
in the example 6 of this invention (claim 6). This example explains only the feature portion concerning 
claim 6 concretely. As shown in drawing 7 , a magnet 8 is arranged to the TAB circuit board 6 down 
side, and nickel plating performs and consists of this examples to the electric conduction particle 1 . 
[0024] Thus, in case the aperture 2 of the puncturing board member 3 is made to pass the electric 
conduction particle 1, it constitutes from this example so that the electric conduction particle 1 may be 
attracted by magnetic magnetism. For this reason, since an aperture 2 can be made easy to give the force 
of the electrode 4 direction of [ in an aperture 2 ] to the electric conduction particle 1 by magnetic 
magnetism, and to pass, the electric conduction particle 1 can be certainly arranged on an electrode 4. 
[0025] 

[Effect of the Invention] While being able to respond to a fine pitch according to this invention, without 
making it short-circuit by contiguity inter-electrode, it is effective in the ability to fix the particle 
number of the electric conduction particle on each electrode, and make small dispersion in connection 
resistance inter-electrode [ each ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Drawing 1] 




[Drawing 2 ] 
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[Drawing 7] 




[Drawing 5] 
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